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1. SENT FOR TRANSMITTAL TO GOJ AT DISCRETION OF EMBASSY 
ARE STATE-OF-ART DESCRIPTIONS OF THREE TECHNOLOGIES FROM 
LIST TRANSMITTED REF. B: (B) SOLAR ENERGY APPLICATIONS, 

(G) ELECTRICAL POWER GENERATION BY COMBUSTION OF WASTE 
MATERIALS, AND (I) ELECTRICAL, MECHANICAL, PHYSICAL AND 
CHEMICAL PROPERTIES OF MATERIALS USED IN HIGH TEMPERATURE 
POWER CYCLES. 

(B) SOLAR ENERGY APPLICATIONS 

US SOLAR ENERGY PROGRAM, UNDER NSF LEADERSHIP, FORMU- 
LATED AROUND SIX PROGRAM AREAS: 1) HEATING AND COOLING OF 
BUILDINGS, 2) SOLAR THERMAL CONVERSION, 3) PHOTOVOLTAIC 
CONVERSION, 4) BIOCONVERSION, 5) WIND ENERGY CONVERSION, 
AND 6) OCEAN THERMAL DIFFERENCE CONVERSION. SOME SOLAR 
ENERGY APPLICATION AREAS (E.G., WATER DISTILLATION, COOK- 
ING, MINERALS RECOVERY, CROP DRYING) ARE NOT INCLUDED IN 
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SIX AREAS AND LITTLE RESEARCH IS BEING PURSUED AT THIS 
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TIME. RESEARCH ON INSOLATION DATA, ENERGY STORAGE, 
MATERIALS, INFORMATION SYSTEMS, ARE INCLUDED WITHIN ABOVE 
AREAS. 



MOST APPLICATIONS IN DESIGNATED AREAS CONSIDERED TO 
BE TECHNICALLY FEASIBLE IN THAT SYSTEMS HAVE BEEN IN 
OPERATION OR COMPONENTS AND SUBSYSTEMS MAKING UP SYSTEM 
HAVE BEEN OPERATED SUCCESSFULLY. HOWEVER, TECHNOLOGY IS 
NOT ACCEPTABLE ECONOMICALLY AND SOCIALLY IN COMPETITION 
WITH ALTERNATIVE APPROACHES. US SCIENTISTS AND ENGINEERS 
HAVE CONDUCTED ASSESSMENTS OF TECHNOLOGY IN EACH PROGRAM 
AREA. PROBABILITY HIGH FOR SUBSTANTIAL IMPROVEMENT IN 
SYSTEM PERFORMANCE AND REDUCTION IN ENERGY CONVERSION 
COSTS, AND FOR IMPROVED ECONOMIC, SOCIAL, AND ENVIRONMEN- 
TAL ACCEPTANCE. 

NSF PROGRAM ORGANIZED TO UNDERTAKE COMPONENT AND 
SUBSYSTEM PROOF-OF-CONCEPT EXPERIMENTS IN AT LEAST THREE 
AREAS WITHIN FIVE YEARS. SYSTEM PROOF-OF-CONCEPT EXPERI 
MENT IN DEMONSTRATION OF PRACTICAL SYSTEM DESIGNED, 
CONSTRUCTED, AND TESTED BY USERS AND INDUSTRY TO OBTAIN 
PERFORMANCE DATA AND VERIFICATION OF PROJECTED ECONOMICS. 
SOCIAL AND ENVIRONMENTAL FACTORS LEADING TO TECHNOLOGY 
IMPLEMENTATION AND UTILIZATION ARE ALSO STUDIED. 

THREE PROGRAM AREAS IDENTIFIED FOR EARLY SYSTEM 
PROOF-OF-CONCEPT EXPERIMENTS ARE 1) HEATING AND COOLING 
OF BUILDINGS, INCLUDING WATER HEATING, 4) BIOCONVERSION 
OF WASTE ORGANIC MATERIALS TO PRODUCE METHANE GAS, AND 
5) WIND ENERGY CONVERSION TO PRODUCE ELECTRICITY. 

FIRST PHASE OF RESEARCH HAS BEEN INITIATED IN HEATING 
AND COOLING OF BUILDINGS PROGRAM. MULTIPLE CONTRACTS FOR 
SYSTEM STUDIES WILL IDENTIFY THE MOST PROMISING EXPERI- 
MENTS IN FISCAL YEAR 1974. THESE SYSTEM STUDIES WILL 
EXAMINE THE MOST PROMISING COMBINATIONS OF HEATING AND 
COOLING COMPONENTS AND SUBSYSTEMS IN CONJUNCTION WITH 
REGIONS OF THE COUNTRY, TYPE OF BUILDING, AND ENERGY NEEDS. 

A NUMBER OF THE MOST INTERESTING PRACTICAL APPLICATIONS 
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WILL BE PURSUED THROUGH PRELIMINARY SYSTEM DESIGN, 
SUPPORTING RESEARCH, FINAL DESIGN, CONSTRUCTION, TEST, AND 
EVALUATION. 

FIRST PHASE IN PROOF-OF-CONCEPT EXPERIMENTS IN WIND 
ENERGY CONVERSION AND BIOCONVERSION WILL BE INITIATED 
WITHIN YEAR IF PRESENT SUBSYSTEM AND ENGINEERING SYSTEM 
RESEARCH SHOW CONTINUING PROGRESS. 
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(G) ELECTRICAL POWER GENERATION BY COMBUSTION OF 
WASTE MATERIALS 

USE OF SOLID WASTE MATERIALS AS SOURCE OF ENERGY FOR 
GENERATION OF ELECTRICITY IS BEING DEVELOPED AND VARIOUS 

TECHNIQUES AND PROCESSES CURRENTLY UNDERWAY. SEVERAL 
PROJECTS EXPLORE DIRECT USE OF SOLID WASTE AS PRIMARY 
FUEL OR USE OF FUEL PRODUCT OF VARIOUS PYROLYTIC METHODS 
AS FUEL. IN PYROLYSIS, ORGANIC WASTE IS TREATED IN 
ABSENCE OF OXYGEN, AND PYROLYTIC OIL. GAS, OR CHAR ARE 
GENERATED WITH INORGANIC RESIDUE LEFT BEHIND. SOME KEY 
PROGRAMS: 

COMBUSTION/INCINERATION 

1) INCINERATION AND ENERGY RECOVERY BY WATER WALL. 
PROJECT: NORTHWEST INCINERATOR, CHICAGO, ILLINOIS. ONE 
OF A NUMBER OF SYSTEMS USING AN INCINERATOR TO GENERATE 
STEAM. THIS IS A MODERN WATER-WALL INCINERATOR DESIGNED 
TO HANDLE 1600 TONS/DAY IN THE "AS RECEIVED" STATE 
SHREDDED WITH THE FERROUS MATERIAL REMOVED MAGNETICALLY. 

2) SUPPLEMENTARY USE OF REFUSE IN A COAL-FIRED 
BOILER. PROJECT: UNION ELECTRIC COMPANY, ST. LOUIS, 

MISSOURI. PREPARED REFUSE IN THE AMOUNT OF 15 (450 
TONS/DAY) IS PRESENTLY USED AS A SUPPLEMENTARY FUEL IN 
TWO PULVERIZED COAL BOILERS. REFUSE IS MILLED AND 
PNEUMATICALLY TRANSFERRED AND THEN COMBUSTED. EVENTUALLY, 
20 BY HEAT VALUE IS EXPECTED TO BE ATTAINED IN THIS 

ONGOING DEMONSTRATION. 
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3) FLUID BED COMBUSTOR FEEDING GAS TO A GAS TURBINE- 
DRIVEN ELECTRIC GENERATOR. PROJECT: "CPU-400" OF THE 
COMBUSTION POWER COMPANY, MENLO PARK, CALIFORNIA. MIXED 
REFUSE IS SHREDDED, CLASSIFIED AND BURNED IN A FLUID BED 

AT THE RATE OF 400 TONS/DAY, PRESENTLY AT A 1/5 SCALE 
PILOT PLANT STAGE. 

4) DESIGN AND FEASIBILITY OF A FULL WASTE STEAM/- 
ELECTRIC GENERATING PLANT. PROJECT: HENNEPIN COUNTY, 
MINNESOTA. PRESENTLY IN THE FEASIBILITY/PLANNING STAGE, 

THIS PROJECT WOULD USE THE WASTE FROM CITY OF MINNEAPOLIS 
(2000 TONS/DAY) TO GENERATE STEAM AND ELECTRICITY FOR THE 
CEDAR RIVERSIDE NEW COMMUNITY, THE UNIVERSITY OF MINNESOTA, 
AND OTHERS. 

PYROLYSIS 
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1) FLASH PYROLYSIS AND STEAM GENER 
EEEEEEE 
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